Micrococcal nuclease was used to eliminate endogenous protein synthesis in extracts prepared from L cells. The nuclease can be inhibited subsequently with 2'-deoxythymidine-3', 5'-diphosphate. Nuclease-treated extracts primed with exogenous reovirus mRNA, synthesized full length polypeptides with linear kinetics for almost two hours leading to stimulation of the order of 10 1 * times over endogenous background. On the average, between 40 and 50 molecules of polypeptide were synthesized per molecule of mRNA.
INTRODUCTION
In vitro translational systems derived from eukaryote cells have been reported from a number of cultured mammalian cells (1), reticulocytes (2), wheat germ (3), rye embryo (4) and many other sources. Whereas these systems are of use in assaying RNA molecules for messenger activity, they all present disadvantages when used to study the actual mechanisms of translation in vitro. This is due mainly to the fact that extracts prepared from mammalian cells all show high levels of endogenous protein synthesizing activity. Although preincubation of an extract lowers endogenous activity it also decreases the response to exogenous mRNAs to extremely low levels. The highest ratio of molecules of protein produced per mRNA 1n such systems 1s approximately 2 (5). An exception is the reticulocyte system where high activity can be obtained; however, the endogenous synthesis of globin remains high. Extracts derived from plants, while giving low levels of endogenous activity and high rates of stimulation, have definite built-in limitations for the study of translation in mammalian cells. The possibility of making extracts efficient in translating exogenously added mRNA in vitro, from a wide variety of cells would be Invaluable in the study of specificity and control of translation (see 6 for review).
In the present paper we describe a method of preparing cell-free extracts from L-cells which translate reovirus and globin mRNAs with high efficiency. The method involves pre-treatment of the extracts with micro-coccal nuclease (EC 3. 
Results
The concentration of pTp required to Inhibit micrococcal nuclease under the conditions described here was examined over the range 10~" M to The possibility that the S-10 extract was making less than unit length polypeptides due to cleavage of the mRNA was tested by PAGE of extracts primed with reovirus mRNA. Reovirus marker polypeptides were resolved as the usual three size classes called X, u and a (9). Analysis of the S-10 extract primed with reovirus mRNA showed that virtually all the radioactivity coincided with the X, u and a marker polypeptides and no fragmented (less than unit length) polypeptides were observed. Furthermore no distinct regions of radioactivity could be discerned in unprimed S-10 extracts.
Discussion
We have demonstrated the usefulness of micrococcal nuclease for preparing extracts from L-cells which show very efficient mRNA-dependent incorporation of [
35 S] methionine into full length polypeptides. While this work was in progress Pel ham and Jackson (15) reported the use of micrococcal nuclease followed by Inhibition of the nuclease with ethyleneglycol-bis-(B-aminoethyl ether) N N'-tetraacetic add (EGTA) to reduce endogenous synthesis of globin in reticulocyte lysates. In our hands the use of EGTA to inhibit the nuclease in S-10 extracts from L-cells proved to be erratic and less efficient than when pTp was used. The effect of Ca 2+ ions was also quite different in two systems: whereas in reticulocyte extracts exogenously added Ca 2+ inhibited protein synthesis (15), this was not found to be the case in extracts derived from L-cells. Treating extracts with a mixture of EGTA and pTp showed no advantage over treatment with pTp alone (results not shown). Possible reasons for these differences could be different endogenous levels of Ca
+2
Ions or different sensitivity of the systems to these ions.
The procedure described here overcomes many of the difficulties involved 1n preparing efficient systems for in vitro protein synthesis from cultured cells. This should allow detailed study of many aspects of the regulation of protein synthesis in mammalian systems. For example, some authors have reported the existence of message-specific factors in different celltypes (6). One of the major objections to these results is that the work was done in extracts with very low efficiency of translation so explanations other than that of message specificity could be found (6). This work can now be confirmed using highly efficient translational systems from the cells in question. Comparative translation of the same mRNAs by different systems can also be undertaken, as can the study of translation in cells infected by virus. In reference to the latter, we have prepared an in vitro protein synthesizing system from L-cells infected by reovirus and found striking differences 1n the specificity of translation in this system as opposed to that from uninfected cells (manuscript 1n preparation).
